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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technology by which the 
resistance of the wiring of a semiconductor device represented by an 
active matrix liquid crystal display device having a circuit using a 
semiconductor element can be reduced accompanying the size of the 
device being increased and the wiring being made finer in wire width 
without increasing the number of steps in the manufacturing process of 
the device. 

SOLUTION: The gate electrode of the semiconductor device has a 
laminated structure of a low-resistance conductive film, which is used 
for forming the electrode and made of or composed mainly of Al and 
another conductive film which prevents diffusion of Al in the 
semiconductor device or has a low contact resistance. The gate 
electrode is manufactured by using a device that can perform high- 
speed etching. 
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(71) immA] 
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(72) mmmi 
(72) mmmi 

[mix\tmm n^}mm^^^^ 3 9 8 mm »^#%t¥#f!t^x^;i/^-w^mi^ 
(72) i^mmi 

4M104 
5F048 
5F052 
5F110 

4H104 BB16 BB18 CC05 DD65 FF08 FF13 

5F048 AA09 AC04 BA16 BB01 BB04 BB09 BC06 BF02 BF07 BF11 BG07 

5F052 AA02 AAll AA17 AA24 BA02 BA07 BB02 BB03 BB07 DA02 DA10 DB02 OB03 DB07 EA16 FA06 FA19 
JA01 

5F110 AA03 AA16 BB02 BB04 CC02 DD02 0D03 DDIS DD17 EE01 EE02 EE03 EE04 EE06 EE09 EE15 EE23 
EE48 FF09 FF12 FF28 FF30 GG01 GG02 GG13 GG25 GG32 GG33 GG34 GG43 GG45 GG47 HJ01 HJ04 HJ07 
HJ12 HJ23 HL03 HL04 HL06 HLll Hill 3 HM15 NN03 NN04 NM22 NN24 NN34 NN35 NN72 NM73 PP01 PP02 
PP03 PP04 PP05 PP06 PP24 PP31 PP34 PP35 QQ04 QQ11 QQ23 QQ28 QQ30 



(57) mm) 

m^^m} y-hmm^m^-r^mmmz. a i sfc«A i i:±^^t-r^&i&mm 



m*^tC^U, ^MSa$^^-^-r2)^*i6'^7U^S- ix 1 0 18- 1 x 1 0 20/cm3(^MT-^trLD 
D^J^i:. HtII2LDDm^(Cf^L.-^«^<5:##-r^^M'^7C^^ ixl 02o~ixl 0 

[»^^5] im:H^±\z^mi^m^m^-r^j:mt, mm¥mi^m±\zy-hmmm^m 
^-r^jiut. mtiy-hmmm±izmio)mmm. m2(ommm^^zfm3(Dmmm^ 

^t^umt. mum 1 com^o^y- hnm^-^T.^t i.xmE.m^m\zmB&^mi^miz 

M^x«;/^>^yuTm4<Dmii> m5<Dmm^^zsm6<Dmmt)^^r£^m2<Dmik(Dy— 

^ t vxmti^mp^m\z n m^i^^Ttm^mm-r^xmt. ^^ts z t ^^mtr^mm 

[m^me] mmi$-±iz^mwm^m0^r^j:mt. mm^^mf^m±\zy-hmt^m^m 
fK-r-sx^t, mmy-hmmm±izmi<Dmmm. m2(Dmnmi5jii^m3omm.m^ 
m^r^xmt. mmf^ 1 <Dmnm. mmm 2 (Dmmmnjiz^mtim a (ommm^jL^y^ 
>^i.xm 1 (Dmm. m 2 (Dnui^^z^m 3 <Dmmi)^'brji^m 1 (Dm^o^y- hmm^j^ 
fife-r-sxst. ftaiam 1 0m^<Dy- Lvx^^m^^mizmm^ma^miz 



1311 2 <Dmm^J:z^m$^m 3 wms*X':/5^>;^uT^4 om®, ^ 5 ©ms^s J:r/m e 
M^ckc/ttriBm 6 a)mei* vx^ t vxmm^mi^m\z n ^^i^ii^Tcssi^^jjDUT n 

>ifvxm 1 omm. m 2 <Dmm^^zsm 3 <Dmmf)^^u^f^ 1 (om^oy- bmm^m 

nm^$&<^7tm^^^i}QLx nm^f^'^TLm^ 1^ 1 020~ixi ozi/cm^tDmrnx-^tsnm 
^mmmm (a) ^m^^t^TMt.. mna^icDmM, m^m2(Dm.mii^xsm^mz<D 
m«s<&x>y^>;^LTm4com^, ^b(Dnm^^if-'m&(Dmmf)^^u^w,2<Dm'iik(Dy 

7.^t: {^xmt^^mwm \z n m^m.mytm'kmnii.x n m^mmitm^ 1 x 1 0 "~ 1 x 1 

vf^^^^iz-r^mmm. m^m2(DmmmtA 1 s^tiA 1 ^^^^h-r^mmm^H^ 

- hmmm^mi.xwim¥mi^mizi^$^!^7tmffmi}a-^nx\^^^ :iii^^wiii-r^^m{$- 
\zm^^nrz$mm.^mii^mizu-if^mmvxm^-r^ziz^^mtt^^^mi^mm(D 

im-s^mi2} if^^l l{C*5^iT> WIB^Mtc^H. ^ (Fe). -'^-irJU (Ni), zi 
(Co). (Ru), Dvr^A (Rh), n=yV"OK (Pd), itXS-i^A 

(os), -rus^-^^A (I r), (pt), m (cu), ^ (au) ;&^eii«nfc-as 
wimm\ 



to 0 0 1] 

4#HmiS^^*l!h^>v'X^, f^^eOtCtJMO S (Metal Oxide Semiconductor) h^>i^ 
Xi$'-^mi^h^>>>7.^ (Thin film transistor:T FT) *«^tf 6>ns. ^ft:^nmtmz. 

[0 0 0 2] 

^fzib\z. m^^7T^mm.mm^±ii^\^x't(Dm7i^mz'hmf)^<b^m<Dm^mi^m.mf)'^- 

[0 0 0 3] $ eiC^g^^^^S<DrtJ:®^;>C^c^TVtcS-et£::^$-fr^. -j^^lSCDTV 
SrCRT (Cathode Ray Tube) f)^i^m.^^^mm\Zt^Xi^^?^^oL^^m^ti^^*^hj\Z 

u-dxi^^^o l;o^l> ^(Drctb\z\t, :km<\ii^mmizmmmi\:. mmmithmtz-^unn 
[0 0 0 43 BSi^jfita^Ttfse^^i5<i:bT, mm<Dm^^j2:<t^, wim<omm^f^<-r 

LTlx^Vi, ii5WiSE*«#e>n;ic<^j:S. m#<o:&ffi-i?ti, g:M*«:'c#<^cO, IBIS 
< /j: o T L * 5 1 V i ^ * C -5 . 

[0 0 0 5] ^ft. i&i&tn.mi^mhi.xyjv^-'yL. (ad (cu) ^m^^^ys 

J^JSgM^^'vtEtSc L T F T<Dlljf^^^^T F T4t14(7)ffiT«r§l #® :i Lfc 0 (ht.^ ^ PhIHtJ^^ 
UTlifc. eic^J:^l3±52^m^^BfT-TFT<7Dy- hMm^m^T^^ t\tm^X\tti.^^ 

iii^ 7)VB,:=.0h. (Ai) -^^ (Cu) \^iif&.t&.tKt^Mm%t^<^ ±mm(Dm^^7T^^m. 

[0 0 0 6] t;±<7)<t^tC7^7^^:/-7 h U 5'7.MIKS^^^e<^ct-5fJ:^^c^m«lEl8S 
[0 0 0 7] 



[0 0 0 8] 

mm^m»:-r^rze()(D^m) :^^m\t. hmm^mfSL-r^mmmz. mim^z. y 

[0 0 0 9] ^tz. ^imimzmm^n^T¥T^^(Dm^(Dmm\zm\^tci:¥T\zv<^m 

m^mm^^it^^hL. ^ntn^\zmmuf^mi^u^Ti-^y h^^^)7&.x\z^^':^it 
^nut^z.iz\zm^.^m^^r:im'iti)m^\^<^ 't<D^oummt.\^x\t. ^^^^jvm^ 

[0 0 10] ±|BLfc?FM«b7C^®ieei^iE*#-rSLDD^«<&J^^-r^:fc«)t'> 

m^^^^m^x¥m{^mizmm^ti^^m<^7vm^$>^t^^^n^o :^^mxu. x 

[0 0 11] 

M^Bi i> 2^m^^xm.mr^. 

[0012] 1 0 0 1 ±\z. rmmmm 1002 io^zs^m-i^m^mi^ 1 0 0 3 

y^XvCVDfe, X/^ M/ECVDfefj:£fCcfcOliiJ?*^4 0-1 5 Onm(7)y-h 

^litMi 0 0 4^f^fi£u^c, ^LTy-h*eiitMi 0 o 4±nmi<^)^mimi o o 5, m 
2(Dmmmi 0 0 6 43«ktKii3<7)a§miigi 0 0 7(D3m(^mmm^^fSii^^ ^7.^ 100 

S^J^fiKLfe (Mi. (A)). 



[0 0 13] *^Bjtt, hmm^m^r^mmm\zis.in<D^\^^A i , cu;&^e.ji«n 

[0 0 14] mmm<DJLy^>^\zi5\^^x. M0itT^mmm(DJi^y^>'i/mm^ yi&t 

[0 0 1 5] ^zxmmttmm:^m=s:n^rc)5b\z. :^mmmmx\^^^&WL±\zy- \-m 
^-OAti^^xD^^ (A 1 - T i ) m/mm^ 0 nm(D^ 9 ym^mAmmi^tctm 

Affile LTX-y 5^ >y^ftO^@^*fTofc, ^■^l.^y^^T.y-ym^^W.KDmnM 
1 0 0 5, 7)V^~^Kii^^y(D^^.<.A \ -T i) m^W.2(DmnMl 0 0 

>m^m 3 <Dmmm i o o ? tr-s. 

[00 16] X>y5^>i^ffl:<fXtC, BCla, C 1 2*5j;t^02S:ffl^V ^n-6n<D:^? 

7.SSatt:«r6 5/1 0/5 (SCCM) tL. 1. 2 P a<7)ffi:^TD< ;U^®«M»c:4 5 0 
WWRF (13. 5 6MHz) mt}^1&XLX:/^X^'S:^^VXJLy^>^^ffOo & 
i&m (Un7.^—i^) 13*) 3 0 OWWRF (13. 5 6 MHz) mil^^XV. ^nffOiZ 
^<?DSSA*<T;^mBE<£PnJ!jPL'TX«y9^>i^bT^i-5o m^^X. Jiy^>^m:»7.\Z. C 
F4> C 1 2*3«fcC)^02*ffl^i> -?-n^n<Z):tfXSItatbS:2 5/2 5/1 0 (SCCM) tL, 

1. OP a(DS.tlXn^)im(r>mWZ5 0 OVfCDRF (13. 5 6MHz) m^'j^SAL. 
:/^XvSr^fi!cbT, (Un7.y^-i^) (::tt2 0WORF (13. 5 6MHz) M 

V 5^ > iJT'^&ffo fcist^fc s E yix^^x^fz^-Mmts^m^x^^, ox >y 5^ > ^^^^Stc J: 

y}%\(n>mm:^. ||2(D#mJ^*5J:t>'ll3<D#mM;5^6, ^l<Dm^l 0 0 9 a, m2(D 
mm 0 0 9 b*3.fcr/ll3 (Dmm 0 0 9 c»fig^n. M2_ (A) tC^LfcSIIM<^^ 
g;it||l(DMl 0 0 9 a, ^2<DmSl 0 0 9 b*5<fcZ>"m3 1 0 0 9 cti^^U^ 

m 1 <D?^4^<73y- hmn 1 0 0 9 iiM^ta-r. 

[0 0 17] :k^^x, MA (A) \z7^{^rzmicomm<Dy-hmm^-77s^ tLx. 

[0 0 18] mi<Dmik(D'y—hmmi o o 9Ji, ^8B{C7^-/igB<£;WUT43 0, 
- hmmmh^mi!)^^$>^mm.:i^^y^>'^^nx^^^, — ^ms!*ft-^t--5^»fiife7c^«. 



m-^nit^imimm (a) i o i oam^^n^tii. zL<Dt^. f^i<r>mMi o o 9 a© 

[00 19] :s~^.j'j^>^mii7.\z. Bcis. c 1 2*5<i:cK02*^«ri, -?-n-?n® 
^y;at«]t«'6 5/1 0/5 (sccM) tb, 1. 2P a<D\s.tixn^ )vm(r>m.m\zAs 

0W(DRF (13. 5 6MHz) m;'J«:SAbTy^Xv^^fi£LTX>y^>i?'<&fT3. 
SMJ iUMT.'T—zy) iCfeSOOWORF (13. 5 6 MH z ) m:'jS-^At, 
lC:^(DeB/N'-r7XSffi^enj!]nLTVi§. igv^x, x>y5^>i/ffl;tf7.tc:, CF4, C l2*5J: 
Z^02^ffi</^v ^n-e*n<D;tfXo5L*H:<&2 5/2 5/ 1 0 (SCCM) <i:U. 1. OPaa)/E 
;»3-e:3'r;i/^<^mM{C5 0 0W<DRF (13. S 6UHz) m.ti^^XVZfvX'^^^^ 
LT, SMJ (|jti|6f7.T— 5^) l'ti2 0W(DRF (13. 5 6 MHz) mti^^XV^m. 

i<?)m^i 0 0 9 a, mac^m^i 009 h^^-a^2(Dmm\ 009 c75^e^4<Dm® 

1 0 1 1 a, mswm^l oil b*5<tD^||6««^l Oil c J&^'J^fiK$tl^. M4(Z)m 
®1 0 1 1 a, ll5®mSl Oil b*5ctD^^6 wm^l Oil ci!)^<biS.^mm^f^2(D 

M^(Dy— hmm 1011 t^/cc-r. 

[0 0 2 0] ;^iiT, m2<Di^^<D^-hmm^-^:7.^iivx. SBM^Wfc-^m^^ 

[0 0 2 1] ii2©H-e>y«i3i-c-^«^«r#-%-t-s^«tife7cm^^iin-rs. JIOH 
-\^>ifmm\z^K). ^mmmwi (b) 1 0 1 2*«j^fi)c$n-5. fcj::fe, mi(D\i-\d>^ 
mmxi^^^nrc^mi^mm (a) 101 oicfi*aT^i!«#i5c5^7&*^in^5ns75t^sa$n 

1 0 1 2«, m4(Dmmi 0 1 1 a, nsomsi 011 b*3j;z^^6(DmMi 0 1 1 c 

- h mmm^ift vx^mi^m iz^mmTtmiimm^nm 2 omiKoy- hmmtmu^m 

[0 0 2 2] &.±(D^o\Z. 3H(D^mM^liSUTM/ETT;f/7.y^Xv^fflli^X>y 

^y':fm\z^ojiy^>if^^^m^^^iixmm.(Dmm<Dy- hmm^m^-r^^tf)^ 
T^, ^ib\zf-hmm(7)y^-^-^^^mLx^i^m7bm^mmr^zi:iz^K). ^mi^m 
^ \z^^ \z^m.<^7tmmm^^^ifr^ ^ o fjimw.^m^-r^ z. tf)^x^^. 
[0 0 2 3] uii. :^^m<Di&i&tn(Dm'mm^mm^ii:rcy-hmm<Dmmzm^^x\,'^^ 

I CP (Inductively Coupled PUsma : mmf^-^mzf^X^) JLy^>irmt. -^vX^ 
[0 0 2 4] 



1^ Hf^K-r -5 let? i^Tf^SB Id IJiOT S . 

[0 0 2 51. M3. (A) ^^ZSm± <A) »C*5^iT, 1 0 0 tt^G)«MfC#g:<©IS^ 

^?a:^s-fflv^sc<!:*^T#<5. s« 1 0 o<DM{;:«, Tift^feigkMi 0 I tvxmmmm 
m^i 0-2 0 onm<^)jp^-^j^fi)&-rs. tff-muTmmmm(D-m\t. ^^x-^cvd^t 
f^si^nsm-fb^-ftJ^UD^^Tfeo, siH4. nh3> N207&^e)f^si$n^Bm<b^ 

'fbvU:3>IK^5 Onm©JP$tC?^^L. S i H4 tNzOTS^ef^Sl^n^^ 2 ^^b^fl:-> 'J 
Zi>li[Sr 1 0 OnmO/P^tCj^fiKbfcfcW^jSffl-r^. TUfe^fe^M 1 0 i\tiiy7.mmz^ 

[0 0 2 6] rmmum i o i o±ic?^^-r i o 2 ti> u >$£^ 
1 0 onm(D»${dfl^fifer-2>. 0kmrji^^^m^rMz\t. 0 2ic^sn 

-5^^! ^^J'cC 5x10 w/cms e;T, »*b<«, IxlO la/cma OTtC<£ 

^muTtm m\z. zl^^m -hm^^twzKKti-oxvt^^t:!^. t^^n^mwmio 
2^<Dm.mmmt5^i Q^^icw?^xr^^^v<\%. ixi oi8/cm3OTT*sc<biia®fj: 

[0 0 2 7] ±tScDct5{Cj^fi£bfc#^«¥^^*^Ml 0 2$^S{l:UTTga®¥^<*M* 

[0 0 2 8] ^j:*3. ^^imm.^nMm\Z. ^#i*:|^;!>^*^WT^7K^^*5fm$-&T43< 
;i b <. 400-500 QTl BtrBlM(^MS^f7^j:V^'^W-r §7K^«^HfrlB¥ 

ii}^x'^^(DX'Bi\^K -mz. T./'^y^^^LPcvDmz^ioimn^mi^m^m^-r^ 
-/^x-7cwDmiz^K)m^^tircimn^mi^m^K)^m-r^7i^mmmf)m\^^> * 
tc. -/^x■7c^/Dmlz^^xmfSL^nrz4¥M,n^mi^mx'h. um4ooa&.±xm^^ 

[0 0 2 9] :^mmmx\t. u-^7=^-)vm^m^^xtmn^mHf^mi 0 2(Di^^i[:^ 



ViS«-&tt/t;U7.^M^ifiiSc3 0 OHz tU, tf x:^.;P^-^SS: 1 0 0~8 0 OmJ 
/cm2 (f^^WtC«2 0 0~7 0 0mJ/cm2) i-TS. Y AG tf 

\t^(Dm 2 I v'^;ux^ig^feSc i~3ooHz<»:b. u-^x.^)i=^~mm^ 

3 0 0~1 0 0 0mJ/cm2 (f^^W»Ctt3 5 0~8 0 OmJ/cmZ) ifSt^Vi. -ebTtll 

0 0~1 0 0 Onm, mXit4 0 Oiim Ti^t^lcm^bfc l/-1f^'&S«±®{'igoTMI* 

;z<Dm(Dmik\£-M.(Dmi2'^t>itm (^-J'^-^yl^m) *8 0~9 8%<hbTfT-:> 

[0 0 3 0] Sfc, l^-- tf^^^b^tt. ^^;5:<!f«^f£tt;^f;^O^ffl^4'. M/E 

[0 0 3 1] m^^x^^^jim^mm. v-7.mi$.ii^zs\^u-i >mm^^ts^^mi^m^ 
^^r^rztb\z. igaM->U3>M*x-y5">^^L.T¥^«^ei o 3~i o e^m^r^, 

mmi^x'h^i^^o ^mmzniyX pm^i^^-ri>^m<^7tm\z\t, 7t^D> (b), t;u5x 
>:7A (Ai). ;9'j'^A (Ga) tjiammm(omi 3m7tmf)^isi<E>nx\^^^. 

[0 0 3 2] :k\^^X. 6^m^tlti^m^m l O 3~1 O 6«:S-5y-Mfi^Ml 0 7.^m 
fijcfS (M3. (B), Mi. (B)). y-bmmmi 0 7\t. y7X-7CVDS^7./V>^^fe 
TJ^figU, ^(D;?SS'4 0~ 1 5 0 nmtUT-><Ja>S:-^tr*&^lg[T??^fig-rS. 

coy- i>*6i^i^«, z^*)n>^'^tsmm^m^m-Mm^\tmmmmtvxm^^^^ti)^x 
[0 0 3 3] y-hi&igy^i 0 7±fr«, mm2 o~i o o nm<Dmiommmi o s 

mmi 0 0~4 0 0 nm<Dm2(Dmm.mi 0 9t. ^ff 2 0~ 1 0 0 n rtKDB 3 ©iSmH 

1 1 0<J:S|g^?^^-r-5 (M3. (C)> MA (O). 2^3liS^JT«, y-hlfe^l^l 0 7± 
ICI^JPS 0 nm<DiS'>^^;:^^>M, MJ? 5 0 0 n m<D7;i.5 x-^ A ii^^^S' >0^^ (A 1 

-T i ) i^»3 0 nm<D^^ym:^m'Ammvrzf}^. ;imm\zm^^n^z.i:mK 

[0 0 3 4] 'Aiz. M3. (B) iScfcU^MA (B) IZ^T J: ^ izM^tJimiz ^ D U X h f)^ 

SSrfT^. JL^y^>'if\Z\tl CP (Inductively Coupled Plasma : mmm-^M^^X^) 
JLy'^yifi^^m^^^tBil^K JLy^>'ifm:fl7.Ll^X\t. CI2, BCIs. SiC 

I4, cci4?^5:t*^f^^<h-r-2)tg^^:*^xsfciiCF4, s Fe. NFaua^i^mihr^y 

mit^e 5X10/5 (SCCM) tU, 1. 2 P a<7)ffi:^Tn<;U^wmfiHC4 5 OWW 



RF (13. 5 6UHz) mti^ikxi.xzf^x-7^^0Si\^TJLy^>if^noo mmm 
mn7.7^-i^) tcfcsoowoRF (13. 5 6 MHz) mti^^xi^^ mnm\z^(D 

[0 0 3 5] Z<Dm. f^2<DX.y^>if0kmzm^> JLy^>'!fm:fS7siZCFA tC l2 t 

02 ii^m^\ ^n'en(D:fS7.mmit^2 5/25/10 (sccm) tv. ipecde^t 

U-i }Vm<Dm®\Z5 0 OVfCDRF (13. 5 6UH z) MfJ'&tkXVTy'pX^^^^iy 
XX.y^>^^fTV. (H^Sf7.^->?) \Zh20Vf(DRF (13. 5 6MHz) M 

fi^i&W. ^m^\zM.<DB^/'<^T7.mB^^ix\-r^o cf4 i:c I2 Srrg-&b;fem2«) 
[0 0 3 6] z.<Dmi<DJiy^>'!/mmx\t. ui^7.h-^^^u^-^7.^(Dm^^m\^r^'b 

^ 1 (Dx>y^>y^!isicioiii <7)mii> m2<^m^*3ctu:^3(DmiS75^e>fi£^^i 

12-115 (^1C7)«111 1 2 a~l 1 5 2 a, m2 0mill 12b 
-115 b43j:Z^^3<D«® 1 1 2 c~l 1 5 c) tmf^SL^M (MA. (D), (D)), 

^~h^m.m(Dmi(Di^^(D^-hnmi 12-11 5xmiDnis.\i^mmt2 0-5 on 

[0 0 3 7] ^CT, BlOH-k!>^^i!!ia^fTV^, i|fe#<|:|iJCn^«:##-rs^^'^7C 

1 1 l^^OD^^J^U, ^l<7)J^titoy-hmS«:-7X^tLT, SBM^e^JfCnS^Sft 

TC^, f^«6«)fC«U> (P) -^ts^ (As) Srffl^^S. Z.Z.X\t. U>^&fflViS. :i««fc 
5;5:-r:t>H-ySf-<tt), ^ 1 0?Fi8«i^^« 1 16-11 9»C«, n^^|ifii^7C^«r Ix 
1 020-1x 1 02Vcm8 ©lii!T-&tynM^i^#jm*^*^J^fie^tl«>o CK^^^^niaT^J^ 

(A) <hTs. z.(Dii^. %\<DnM(Dv—nwv^^^^w-v^mm^ix\^x^ 
[0 0 3 8] i/vT. 1 1 1 ^^.i:mrizm2(DJLy^>^mm^ 

fr^o X^y^>i^ffl;^?7.i:bT«> C 1 2. B C 1 3, S i C 1 4, C C 1 4;^d:i:2:f^^<i:-r^ 
mm^iJX^rc\tCF4. SFg, NF3;^J:£^{-^^tt-^7y^^;^?X. ^fcH02=S:jiiM 
Vi^:ii;5^-C#^. Uii. ffl^i;s,x<y9^>i7'ffl;^/x^r|5i^^i;^ct:v^*^^ CCTliBC 1 3<i:C 
1 2<i:02<i:^ffll^^?)-<fc7!)tigUT(.i'5. W^*n(D;f;7.iilE*tt€r 6 5 / 1 0/ 5 (SCCM) 
tU, 1. 2 P aCDffi;'3Tn-rJUM<^mMlC4 5 OWWRF (13. 56MHz)m:'3«- 
^XUT7'^X-7:£^fi£L.TX«y5^>i^&fT^. SSfflJ (aS^Xx-i^) lCt>3 0OW0) 
RF (13. 5 6 MHz) «;^*^Ab, ||Me*llw^<D@BAW TXmffi*EPJn]-rS. 



ait«:2 5/2 5/1 0 (SCCM) 1 P a<Z)E:^TD-f ;i/^<Dm®t' 5 0 OWOR 

F (13. 5 6MHz) ntl^iStXi^XZf^X^^^^l'XmS 0^mm.<OJL^y^>'^^ 

ssffid (l^^6^7.^— v^) jct)2ow©RF (13. 5 6mhz) mti^ikxv^ ^ 

[0 0 4 0] d^LT, mi©M. m2<Z)m®^«k!y^SI3<X)m8BS:X'y5^>;yUT> ^ 

4<3!)m«i> m5<omm^^rf^6ommA^<bysi^m2(Dm^<Dy-hmmi 20-123 

(m4<Dmmi 20a~123a, B5<Z)mi®l 2 0 b~l 2 3 hiS^Um6<Dmmi 2 
0 c~ 1 2 3 c) SJ^figf-S. 

[0 0 4 1] '^\^^X, ^2<DH-tf>^^5aS^ffVi, ili#<4;Sl 0 3-1 0 6l3nSJ^M 

#i7C3^=£^iinrs. ;icDXigi?a. m2(D?^4^t(Dy*-HmMi 2 o~i 2 3*-s'7.^<hb 

Tffllin^^|i6^7C^7&Ux 1 017—1x1 (DMS^T^I^tl^nm^f^^M^l 2 

4- 1 2 7 <&?^fiit-r-5. ;ioM*^snM^i^ifi!^®j^ (B) fT^o z.<Dt^. m4.(Dmm 
[0 0 4 21 m\^x. mLx\^^^-)vmTYi t.u^wm.^'^T.^ 128. 12 qtsi^, 

^3<7D H— tf>iri!{tSi^fT^i. 1 0 4 . 1 0 6 p M«r^^#-rS^Mi^7C^ (B^ 

T. p^^«ifi#i7C^<hVi^) ^mtJP-rs. ^3©F-t!>i5'«!l31'fem2<OJ^tt<7)^m®«: 

#l7C^*2xl 020-3x1 02»/cm3©M-e-^tfP^^i^tfeiMilEl 3 0,13 iT&^J^fife^n 

So 

[0 0 4 3] p^^i^ife^i^i 3 o, i 3 i *#SHi::*st> nm^mmntM^ 

ixl 0 20— 1x1 0 2i/cm3 (DiSST-^tJ 130a, 131a, n Sa^J^fii^TC^S: 1x1 0 " 
— 1x 1 020/cm8G)j8ST?^ty 1 3 0 b, 13 1 b*^*#ffi-rs CI <i:75tt»&^S. L;<>^L, Cin 

j;^»c?^^snTv^sfei?), p^v^;i'^TFT<Dy-xm*^^;^cttHi/^>m^<tbT 
[0 0 4 4] fs.^. ■^mmm.W.^ 3 iHiiimgptc*3V^T«l^^«^?ee£-rs¥^M{cjg 

[0 0 4 5] u^±*-c(7)iig-e^n^*n<D¥SMfcn^*/iHp3y<7)¥mi!i^wr?>^ 

[0 0 4 6] ;^l^T, {5t^^®^m^^l<^SF^^fei^Ml 3 2*?^fiJc-r«» (M5. (C), M 
6. (C))o ;iWBloerB^*feiitMl 3 2Ji, y^X-7CVD^*fc«7./1-v3i'fi«:ffll^, 

^100-200 nmi:bT->Un><i:7Kl^*^tJl6lgUKT?^^TS. ^WWFigAj:- 
0|J«, :/*7XvCVD^lr<tO?^fi&^nsmJSl 5 O nma)S?<k^^b'>'Jn>liiT*S. 



[0 0 4 73 ■en^*n(Z)¥^f*gtc^jn$nrc^*fiti7C5^*ffitt<k5&sf sxg 

SrfT^. i<?5ei4{l:«YAG^-if<Z)m2jaiiia& (5 3 2nm) SrfflV^J:©^^¥S«^MlC 

[0 0 4 8] ^<om> :/^X"7CVD?*-emb->Ui3>*^e>fK?>^<tl^l 3 2 b^5 0~ 

1 0 OnmODffSlCJ^fifeL. ^ >J->:^- V^T 4 1 0 □©^^fflStrfrV^, ^^tv-'J 

[0 04 9] ^V^-f, ^l<7)eF^lieii^l^l 3 2±tcW^*fi^i^+/f^;b^6fi5o?)m2cDHrpl^ 

(D^, AK Ti, Mo, wtaii^m^^xmmRzf^mmmm^j^^-r^o m^\-£^ mms 

0-2 5 0 nm<75T imt. MJS 3 0 0-5 0 0 nm(D^^m (A 1 i t(D^^m 

t<Dmmm^m^^^> ^ovx. g2^i34~i40> mmnmi 4if)m^^M m 
5. (D), me (D))o 

[0 0 5 0] ^y.±<Dm\Zi.r, p5^v^^;i-MTFT 2 0 3> n ^;l'^T F T 2 0 4 S: 
m-r^mW]m^2 O it. n^^^;l^^TFT2 O S, «Jt^«2 O 6 t^WT'SBI^gP 

2 0 2 S|5]-S:K±tCj^fi£T-g>:i<i:7&«-C#S. *?gifflS^'T«cro<fc^?5:S«*M±T 
^^^y-7h'J^XS«i:l*^<. J'cCiS^ H9!lgP2 0 2 0TFTHp^-V^Jl'^TFT-e^ 

[0 0 5 1] mW}mn2 0 i®p^a'^;i^mtft2 o 3i::tJ5^^^;i^J^fijcMi«2 i o, 

130a^WUTliS. n5^^:^;U^TFT2 0 4t3tt9^-\'^;W?^^M^2 1 1, LDD 

m^ii^c-sn^^iifiii^MJt (B) 12 5, v-7.mm.^rc\tvu^ >m^tvxmmr^ 
nm^mmmwi. (a) iit^wutv^^. z.(Dj;:oUn^^t-)imTFT:Bi.zsp^^^ 

)VmTFT\Z^r)i^y ;\*>>:7r[HlS§> lx/^;i.->7^lHllS, ^ ^y^^leliiST'J: 

MiZ^^':^it^m<Bmf)^^^ n^^^)mTFT2 0 4<Dmm*mi.Xl^^^o 
[0 0 5 2] mmS^2 0 2<^iii^TFT 2 0 5 \Z\t'^^^-)lW^^m^2 1 2, LDD^J^ 

tfji^nm^mmmm (b) 126. v-7.mm^rc\-ivu-( >mmtvxmm-r ^nm 
^m<^mm (a) 1 1 q^&wltv^^. sfc, 'Kit^«2 0 6(D-;^(7)miitLT«i#B-r 
§^#s^^®i-tip^<D^i^!fe7c^7&^^sp^nrc^M<f^m^i 3 ii)m^^nx\^^ho urn 
^tt2 0 6Ji, sfiiiti^ iY-hmumiim-m) ^mmp^t\.x. m 2 (om^comm 12 

3 t, 10 6 i:TJ^fiJt^nTV^§. 

[0 0 5 3] mm^iSLX^mW}mmtmifft^m^i±m\zfi:sCx^\Bim^m^r 



±^<D J: ^ tc, mwim^<D n 5^ -v ^)vm t f t «y- h mm. t —mff^Mta ^ l d DSiii t 

LT. uremic <k5TFT(D^fe<KS: K&<«lji<i:bT^i -5. MMm 

•rsct?&a«Lfc«iigi:bTti-2). *^W«il©J;'5;a:«ijiOSJS:'&n^-\'^;i^^TF 

[0 0 5 4] mmm2) ^-hm.m^m^'r^mmM.dym.^^ioikcDmtvx. ^mmi 

ijzi>Mfcf^^^n-i)¥^<*:i^^ffl^>T=foctv^o "^ti. mi<Dmmm=&^>'!f^y'> (w) 
m*fcjit'jy5'> (Mo) mxj^^L. m2<Dmmm^cum. ^sommim^'^^y 
(Ti) M<h-rsm^^t3-a:. mKDmmm^^y^)^ (TaN) mtj^bkl, m2<7)# 

mM^T;i/5^r>A (Al) i:->'Jii> (Si) (D-g-^M, ^3 (ommm^^iS^ > (Ti) 

Mtrsm^^t^-s. ^i(DMi^<&^^b^>^)u (TaN) m-c^^i.^ m2<Dmmm 
^Ai mh-r^m.^'^tDii. miommm^^it^^y (tin) mtj^^l, m2®s 

[0 0 5 5] *^]6£0!l«, ^Jg«»IHCffii5>.^t)-&TfflViSZ:t*«-e#S. 

[0 0 5 6] immms) :^mmmx\t. y-hmm^m^-r^mmM^zA i ^itiiA i ^ 

^z.L'c^m^mtLx. A 1 i!)^^mi^mzmwLr^<D^m<:^miz'Di^-ci!imT^o 
[0 0 5 7] mm^ftitmrn^-^ts^w^m^^iz^^^x. a i ^ft\tA i sr^^^^r 
^mmm<D^m^zf^x^f&mv. ^m^mtLXA\xOixm^m0z-r^o akd^m^ 

±-t^^tfi^X'^^, 

[0 0 5 8] :^Mmm\t. mmmi^ 2 hm.^'^t:>-^xm^^^^ti)^x^^o 

[0 0 5 9] immm4) :^m:mmx\iTFT<D^^m^^m^m^^t^J:m^z■Dl^xm7_'S:m 

i^^xum-r^o ^mmm<Dm^it^mimm^7 - 1 3 0 e 5 2^'M<Dmmm 1 

iz$m-^rirz^mx$>^o 

[0 0 6 0] s-r, mm (^mmmx\tii ^ 7.mm) 4 0 i±fc2 0 0 nmm(Dmtwtit 
n >mxf£^Tmmum4 0 2 1 2 0 0 nmmo^^mn^f^mi^m (^nmmxm%^ 

tii{,^xm^mzm^i^x'bmt>u\^^o 

[0 0 6 1] 'A\z. mm^w-x'i 0 p PTtKommTtm (^m^mx\t—yy)\^) «:-^ty7K 
^n^mi^M4o so^-^mizm^T^. zL^ixmrn'^mf^wsMjc^it, ^ (Fe), n-v-jr 



(N i). nA*;i/h (Co), )\/'r:L^ K (Ru), u=J^h. (Rh), n^V^h. (Pd), 
:^7.^^h. (O s)> 'J':^':7A (I r (P t), IS (Cu), ^ (Au) tV^ofe 
7C5fl*^*S (Ml. (A)). 

[0 0 6 3] igSYk®X5gtc3feSEoT4 0 0~5 0 OOTfllBFP^M^^^&SXg^r 

frVi, 7Km«rlIg4«A^e>ll»8IS-a-fe^> 500~650D (»*b<«5 50-570 □) T 

4~1 2f^F^ ($f*L<«4~6B#FBl) ©MS^&f^^o «iS^JTtt> 5 5 0D-r4B^FBl 
(Dfira^fT^^, (2^^]6Sfi«JT«i^M'>'J:3>M) 4 0 5 <&J^fijc-r^(M 

7. (B) ). 

[0 0 6 4] fs,^. z.z.-x^imm\t.nm^(Dv-^~-y:^-)\^TM i'm\(D^7--)V) 

[0 0 6 5] i^^{b<©XiS-Zrffll^fe:^>yy;i^^^^K>^U n»^75^e,i^s-r^y>y 

^'J>i?'X^e=&ff5. ^^M^^(*M4 0 5(OMfC-TXi7^ife^M4 0 6 5:1 5 0 

nm(75ff$t3?^fi!cL, ni5'-:^>i^{r J: 0 MPg|54 0 7 Sfl^^f-So ^LT. Sffib/S:^ 
a®¥#<*;MlC^LT^W^O 1 St^tC^T^TC^ (:^^ifS0'JT«'J » ^WM-t^TM 
^nOo ^KOXigtrj; 0 1x1 0i9~lxl 020atoms/cm3©?6^TU >S:"^try->:$"J 
m ilE 4 0 8 $ n (MJL ( C ) ) . 

[0 0 6 6] ^tC. ^^^ffl^ft'-C4 5 0~6 5 OD (»SU<«5 0 0~5 5 00), 4 

~24B#^ («F*L<tt6~i 2i^Fb^) (Dmmmxm^n'^o ^KDmrnmumzj^om^ 

l^^m^^i^Bk4 0 9 tC-^SnS — yjPMtt, 1 X 1 0 I'atms/cmSOT, if ^ L < « 1 
xl Oi«atms/cm3UATf;:*Tig^^-r^^<h75^T#5 ( El 7 (D))o 

[0 0 6 7] &.±<D^o\zLxm^^nrz^^m^mi^m4 0 9\t. ns^^t^mm-r^m 
Tj^fiSc^nxv^?). sfc, f^^it<D$>ii\t.mm7vm^oy(Dyy^^)y^i^m\z^K)m^ 

iiSli, 1x10 "atms/cm3 IJAT, $?SL-<«lxl 0 i6atms/cm3 Ui.T"e$> -5 » 

[0 0 6 8] :^mmM(o^wt. mmTtm^mi^^xif^^it^itrc^i^^nH^mi^m^ 

\zmr^^m<^7vm^^tsmm) ^m^^i^^ mMm\z^-ox^^it\zm\^^rzmm7tm^y 
y'$'*j>'if-r^^\z$>^. 

[0 0 6 9] :^mmm<Dmmt, mmmi^ 2\z7^\^itm0!Si^m^'^t>'^xm^^^:itt)^ 



to 0 7 0] (mmms) :^mmm-v\tTFT<D^mi^m^m^-r^j:m\z'D\,^xm3.'S:m 
t»Tittig-r-5. Mi^m\z\t^mw- 10-247735 n^t^m (Mmmm^n 09/034. 
0 4 1 ^tcjtfS) izmm^tirzmm^m^^^o 

[0 0 7 1] $1", s« i^mmm-^\t:ff^7.mwL) 5 0 i±»r 2 0 0 nmmcomitmit 
iy^j:n>m'cy3i^-fi«immm5 0 2 2 0 0 nmm<D0^m^mi$^m i:^mmm-c\tn^ 

[0 0 7 2] )k\Z. mti^*)::i>f^XfSi^'^:^^BmL!^S 0 4^2 0 0 nm(Dm^izm0^ 
[0 0 7 3] 'A\Z. mmmW-Xl OOP pmOttlS^TC^ (:$immmx\t--y^)i) ^^ts 

^m\z^^^m^mt^m5 0 3izmm-t^. ^i^Lx-mm^mtn^mTtmit. ^ (Fe). =.y 

(Ni), (Co), (Ru), Pv-:7A (Rh)> n'y^y^K (P 

d), :^X5':7A (Os), -r'J>'':7A (I r)> (Pt). ^ (Cu)> ^ (Au) 

-DtcTtmffi^^ (M8. (A)). 

mmm'^y^ny^muE\z^K^mm7tmxts.^mwk (.:^mmm<om^u=.^y'r)vm 

[0 0 7 5] 'A\Z. i^^it(Dj:m\Z^iL^X 4 0 0~5 0 0 istKMo^^asxs^r 
ffti, TKs^^M'I'T&^e.ffiilll^'&fc^^ 5 0 0-6 5 OD (»SU<«5 5 0~6 0 OD) T 
6-1 6B#ra (»*L.<«8~1 4I^Pb1) (7)|^i!!lS?£fT^. 2|s:||Jfi^mi. 5 7 0 1 4 

ifS0»iT«isafi->'j3i>i^) 5 0 7tim^-^Mo (ms_ (b) ) [0075] 'A\z. ^^it 

^Mt^M\Z 1x1 Oi9~lxl 0 20atoins/cm3 (DMMX^J y^^ti^y ^ 'J 5 0 8 

[0 0 7 7] -^^KZ. ^nnm^A'XA 5 0~6 5 OO (»SL< «5 00~550D), 4 

~24b#PbT (<!f*b<«6~i 2i^Fb1) (Dm!}5m.iM^'\=so. ^<Dmm.-x.mz^xi^^ 

iSSS^S#:1^5 0 9lc:^*n-S)-«>'^;Ui8Stt. ixl 0"atms/cm8iJiT, if*L;<m 
xl 0i«atm8/cin8J!J^Tlw*Tr<SMt" •SClt*^!?^^ ( E 8 (D)). 



[0 0 7 8] ]^±<D^oiz\^ri&^^n^m^n^mwm5 o 9«, m^it^^^r^m 

V ^ U >^f^ffl J: D 1^^ bT:fe 0 . 5 0 9 4« icj^^r SttJ^TC^CDM 

tt. 1 X 1 0 >7atms/cm3 j^T. * b < 1 x 1 0 i6atms/cm3 
[0 0 7 9] ;ij:i3, *llifi0a©«Nf?S«, MJ«7C3^*fflt^Ti^^<l:$i±fclfe^S¥^f*M^ 

\zm>-t^^mii7tm^'^t^mm ^m^v. mmm\z^^xm^it\zm^^^rzmm7tmt:y 
<>^'j >if-r^.^iz$>^o 

[0 0 8 0] *iiis«»jw«fi)ctt> ^mmi^ 2[Z7F:i.rzm^Lm.^'^t^^xm\^^^z.L^^ 
[0 0 8 1] (^M^j6) :^mmmx\-^. m9_^m\^^x. rvTcDi^mt^m^m^-t^xm 

[0 0 8 2] m3_ (A) (3:fel^T, Sfe6 0 0\-t^<r>^mz^m^(Dm.'&\t.U\,^1fi. jlf^L 

iiifix^^, mwL&o oojMtcji, T«j*feiiiM6 0 1 iivxmmmmm^i 0-200 

Onm<DJ?$fC?^fi!cL,S i H4 <hN20j5^ ^f^ffil^tl^m 2 ®?fli^fl2-> 'J n >|^=£ 1 0 Onm 

®i?$tc?^fi£bfct)«)^&iiffi-r-5. T«6i^^J^6o \\t.-»^7.mmz^i^n^T)vti')^ 
mii^^(D±.m\zi^^r^^m{ifm^\zw^\^ti,\^^tzisb\zwtn^^<Dx^Ki. ^m^^w.t 
•t^^'^\z\%mm-t^z.fh'^mx^^, 

[0 0 8 3] -vmrn^m^ Q i<D±.\z^^-t^i^^n^^mwm & 0 2\i. ->un>?r^^K 
1 0 onm(Dm^\zw^^'t^. ^nti^^^^^n^fMz\%. tmn^mwm:& o 2ic-ir^n 

^ its K ^ *f Jt> <0 C V D g IS S: ffl V ^ CI <!: M * L I i . 

[0 0 8 4] 4^^n^^mi^me 0 2<Dm.m\z. i^^it^umT^mmi^m(^$>^ 



t\^X\tWi (Fe). =iy^)]/ (Ni), l3A*;|/h (Co), (Ru), Oz^'^A 

(Rh), n=y=J^K (Pd), :t:^5':?A (Os), 'f'Jv'C^A (I r), 6^ (Pt), IS 

(cu), ^ (Au) iin?.*^e,sjfnfe-a*;tttittgca*ffl^^'5;ii:*^T 

m\^m^n.^1^^ b , * 37 K t m<b7K^7K©il^?STX 5" > ^ L 

[0 0 8 5] ^ife, MJS-^WSe 0 3«^<DJ;^;^j::^Sf3lS^$n-r. T.yi-y^S'ffi. 
7'^X-7^!!i]l;ii:i:J'J:0?^fi£LT'b^V^. MI^tc^-^^TM 6 0 3 

[0 0 8 6] l^aM¥^^^M6 0 2 ^:MJK7cm^^«6 0 3 <h^t^filjLfct»i^5:«^Lfc 

(Rapid Thermal Annealing) (RT, RTAfe<i:IBT) ?:^fflT-5. ^mtt^r^ltT 

[0 0 8 7] RTA^TfT5«^lC«, JUDl^ffl©^ >y^ill* 1 ~ 6 0 fj>, »SU<tt3 
0~6 0|i>;4ifl*$-&, -^-n^E 1 ~ 1 0 iHl, SL< «2~6|fil»0il-r. ^>3^^illC)% 
^^^Mii:?^j:'feC3<i:-r5*<, ^mWmtmNm\Z.\i.& O 0~1 O O on, *f*b<«6 5 
0~7 5 ODMlC*-Cjbnf^$nS<k^tC-rS. Z.<DiioU^mzts.-:>t:^ii\^X%. 

[0 0 8 8] ^(Dft&<D^teiLT7T-^-x7^-;i-fe^ffli^s^-&t3«, iimMm.\z^ 

3t-fe> 5 0 0Dl3TlB#rBl®S!<7)»DMS^ffVi, I^^M^^^^*:!^ 6 0 2 ifi^^-^ ^ii^M^ 
iJcai$-B-T*3<. ^LT. mi^^P^ffl^^^T^^Mm^fCTS 5 0~6 0 0 ^fSKti 

5 8 4.nm(Dmmmm^'m^i^^n^mwm:i o 2<£^s^bs-a:-2>o c^lt. ai. 
( b ) \z^r^^m^mw-m e o 4 ^i^m-^o 

[0 0 8 9] $e.{Ci^S<b^ (l^«ifei*:«lC*5tt^i^afi)c5i'(^>i'J^) ^JSJ*, ^a^artJC 
?^$n-5^R5^ai^-r'5fcai)H«, as. (c) T^i-J;^fc^SM¥S<*^M6 0 4{c*fL 
TU— !f^^MI*-r'5Cli:t>W^T*S. tffcH}gtg4 0 Onm Je;TOX^->-7l — if 
YAGU— tf©m2iSill«i, ^3iaiS?S^fflV^-5. V^-micUTfe. SIOMU^J^E 



sci o~i 0 0 onznm<D/v\^:^u-'*f-^^m^^> ^mu-if^^^^^\zx i o o~ 
4 0 omj/cmMcm^b, 9 o~9 5%<D^--/^-^ y:^^^'h^xm^n^mi^m6 0 4 

[0 0 9 0] c:(7)J:^{cLT»^nSiSaM¥^<*:|^6 0 5tC«, mmytm (CCTtt- 
mtttHt. ixl 0i9/cm3*iKA-5Jg^T^#bT<.iS. ZlCDct ;^1*liTt)T F 

[0 0 9 1] *-r. m± (d) \z^r<koizm^m^mi^m6 o scTD^str^i^se o e 
^m0fi-r^o :$immm\ziii^x. n^^m^mi^me o 5±\zmi-^rcm^^me o 6\t. miz 

^•>^'J>^i^-f h^m^^^mz. mi(7)¥^<*M6 O 5;&iX«:/5=->i^$n7^cCV^<t5{C 
[0 0 9 2] /\*<JT»6 0 6(DIP$lil~ 1 OnmeS<!:b> ffiMtCti^^ >7KTj!aa-r-5 

ciicj;o?^fi)&$n^^5;^;i/:^+-y--r h*^A*uT»tLT=fo^^^, sfc. liM. 

^'t^:ihf}^x^^o mo):^mti^x\t. mtnmm.^xo^^x^^M'^. wtm^mm 
m%'px<Dmnf^m.m\z^io^'/>^^^-^'^xmitM^n^x^&:^^. ^rc. i^'j — 
>^—zr>^m\^\ 2 0 0-3 5 onmm\ztam\^xm\^'^wtitm^T&^\^^-^*)7miivx% 

mmi^x/-^*j7mtiyX^Bk^^, i^-rti\z\^xh. ^y^^}>^iiw^\z. mmTtrntiW 
y^^jyif-*)-^ hmwz^mx^x. yv^o>if'*)-^ h(Dm^i:mm\z\t. jLy^>^m 

>7^xmmr^z:ii\z^r)m0Si.^n^^^ti)\^^^-^-r \^m. ^^k->'j:3>i^(s iox), 

[0 0 9 3] 'A^^^X, /N*U7P6 0 6 ±\Z7./ty ^mxf y ^ yif-^-i h 6 0 7 <hLT, 

m'p^z^^^Tcm^i^i o^o/cm^&.±<Dmmx^tsm2(D^^mi^m (i^^mz\t. i^^m 

i^*}Zl>m) ^2 5~2 5 0nma)J¥$-e?^fi5c-rS. ^^^C^*^n^'^r >y iS"J >^rit-< h 6 
[0 0 9 4] Uti^ Yy^*) >i^it-1' h 6 0 7 li, :^7. (A r ) tMM^ 5 0 (seem), I^Bi 

jt'^-^skw. m^um^i 5 00. ^mmti^o. 2~i. op a tvx^m-r^t. 

#:tf 7.7C^^ 1x10 i9/em3~ 1 x 1 0 22/cm3, B^V<\t. l^l 0 2o/cm3~ 1x10 2i/cm3, 

[0 0 9 5] f^^. ^•»7.%m\t^mv^Wk^x^ti^mt.^^^x^^tii^. m^n^m 
wmio 5\zmf^m^'Bt.\trz.t.ms.\^^. ^ft. ^ii7.7tmtvx\t^'}'yA (He), ^ 



^> (Ne), 7)U^> (Ar), ^'Jzfh> (Kr), ^-t/y (Xe) f)^ <^mittirz~m 

^iiii?Hm^»wT4 50-600 DTO. 5-1 2mm<Dmm^m^f7o o sfc. 

RTA&«:fflti-5«^»CH, Jaf^ffl<7)^>y7tM<& 1-6 0#. <ifSL<l±30-60# 

.^tt'^it. -en^ 1 - 1 om, ^ifSL<«2-6iHiiNi0jg-ro 7>y7tMo^7t5^i[t*ffi 
Mti:h<^L-r^f}^. ^mi^mf)mmmzit6 0 o-^-i 0 0 OD. $fsb<«7oo-7 5 

[0 0 9 7] y-y^'J>i^«. U >i7'^^ (*i^+)--r h) Jc^SMi^Tc^^^^^x 

[0 0 9 81 f3i:^. ^KDJnfSi^iat-JioT'b ixl 0i9/cm3-lxl 02i/cm3, *?*b<t3:l 
X 1 0 20/cm3— 1x10 2Vcm3, J;0*ff*b<tt5xl0 20/cm3 OjiST^:^ 7.7vM^^tS^^ 

[0 0 9 9] y-/^U >^^Xgi^7^. #SM¥^#^6 0 7 ^jl*^Wl'X«:/9^>iyUTl^ 
^li«tH^v'>^. 7=-h^X^;i/7>^X':7A/N-1' Ha^*1t-r H ab^^^ (CHs) 4 

NOH) ^^tsTi^mmti.aTJi'ti^jmmzx^'^pj^y hx>y^>^Tff -^cii^^T^So 

:i(73ll#/\'UTS6 0 6 HX^y5^>i5^7. h>;//t-<hLT^^TS. A'U7S6 0 6« 

[0100] ^e>LT^9 (e) {C^fck -5 tCM(«7C^CDfiS*n x 1 0 I'/cmSU^TfC^T 
[0 10 1] *llifi«^J«. ^ifi«?*Jl. 2 <hffi*'&^-arTfflVi-5C<h;5^*T^-g). 

[0 10 2] mmmi) ^nmm-c^iTFTo^mi^-m^m^r^xmiz-D^^xmxo.'^ 
■t^tmz^-j^^) y!f^wm\zno:f5mx^^, 

[0 10 3] s-r, m 1 0 (A) tc^r^t^f-. TWsi^iitM? o \±.\zim7m'^mmi 



[0 10 4] ^(DWi. Ml 0 (B) \z^-t^o\z4mn^^mi^m7 0 3^, ir^x-^cv 

to 1 0 5] Zf^X-^CVDm-V^^TsTtm^l^l Ow/cm3~lxl 022/cmS, » 

SU<«, ixl 02o~lxl 02i/cm3, J;t)iff*t<H5xl 02o/cm3 ®i8ffi'^^^¥^*l^ 
0 5*2 5~2 5 Onm <Z)JP^ET?gJ5£T?>. f^^&^UCJi^SMi' U 3 >M«:il*^-rS. 

[0 10 6] -e-LT, jBiSi^&a&fT^. J!jnfSi^S(^:^J*<tbT«. «^*p*fflv^i>^T- 

[0 10 7] M^QStCctO. MJ«7C^WS«^ig*W-r-5^#<*M7 0 SlC^^fcL, 

i^^'fb^ii^^cC^i^'e^^^j^M? 0 5 {^(njji^oT ( la 1 0 (B) o^En©;^rp]) 

[0 10 8] -^05^, ¥^<!^m7 0 5<£jl^e5tCX'>5^>^UTl^*-r^. 

^to:^^1i-< H iit^^ (CH3) 4NOH) $>-&tJ7K^?lK 
;^j:£T;1'*U^IRI'J:^'^7X<;/ hx-y 5^>^TfT'5 <!::<>«-C#S. hoNfA^'J TP 7 0 4 
«x>y^>i^Xh-;//1-i:bT«tB-rs. AU TP 7 0 4 «^<D^7 J; 0I» 

[0 10 9] Zl^LTaiO. (D) {C^TJ;-5lcMjfi£7C^OiS^*nxi 0 "/cmagATJC* 

[0 110] Cl^LTaiO. (D) tC*TJ;5l-M!«7C^(^M*nxi 0"/cm3U^TtcS 
T«M$nfcigaH¥^^!|^l^7 0 8«:#S^i:*«-C#S. «M^Jtt. ^M^y 1 > 2<i:M 

t)-&Tffl V i S T ^ S . 
[0 111] (IIJS0iJ8) :*:^S£0SJ-eti, IliS^iJ 1 -C#e>n;^c:T:^5=-'< h U i7 7.Sl£7&^ 

[0112] T^T-'f >^vhU^7.S1S±tcSa[fi]m*?^^L^f>^5!lS<&fT^>, ^cC^S, 



[0 1 14] ^b-c. mmmtmmm^f>mm-^nrz7i7y'^:f-7h*j^7.mmtpi]^m 

*;t<sf«:ffliin«mt^. zL(Djzo\zvxm^=E>>3.-)Vf)^^m-^. ^lt. jf^M*«*ntf, 

[0 115] z.'DiyxmibrLrcm^'ei^^—)i'<Dm^'^miA.<D±mmim^^xmm-r^. 
[0 1 16] Bii i T'^-r±@iat3:. mm^. mmm^. fpc (:7u^->y;i/7'u >h 

IBi^^K : Flexible Printed Circuit) 3 11 ^flBOm^^^^Atl^l^S 0 9, n^XtilQ 
[0 117] he2^#JIK»JlHl8§3 0 1 a<ha7'=C^ck3lr*flS]S^#JlCjiE^«2 0 3 a 

y-7>s3^«iM»)i5iss3 0 i hiimtsi^^z>izM\^&tKmizmytm8 o 3 b 
d^j^fife^nxvi^, ^fz. mm^3 0 5±<Dn[^mwLmizmi-f^ntitiy—y^)i'^so 
2itmytmii. (r). (g), «fi (b) <DS-fe<7)^fe^<!:*«#iii^{c:Mj&bT 
wtn^onxif^^o mmizm^-r^mz\t. (r) i^fe (o ro^^^, # 

[0118] CICTJJ, ;<7 7— -fbSr^Sfeidlc::*}^— 7^;i/iS'3 0 2«:*rifl]^felCi9:ttT 

0, m:^mi$.&.^<Dmm'^M^iyX^^^o ^tz. ^zx\t. mm^^^Uvmmz'hmyt 
as 0 3 a, 3 0 3 b^isitT^i-s^^. mwimm^Uommt. mizm^miTr^mm^n^ 

ctV^, *fc, Ti?5"^^-7HUi:7 7.Sfe^f^MT^I^. 7iJ'^^y-7hUi7 7.S1St3jS^ 

m^mfSLVx^^^^. 

[0 12 0] ^tz. ^mm^m^mffiz. ^[^m^tn\^mm(^m\z. ts'y-y-ov^ 
^m^-t^m^m^m^mmtAtzmmxm%r^^o\zm'MMm.\^. ^7f^mm\^x9V(Dmm 

[0121] ^tz. ^^x:hl^=f-\z\t^-7.y^)Vh.izUmf)^^^^'p^cz 1 H)m:f5 



[0 12 2] &.±<D^Z>\:iLX. *^§^©J;3fC<affi^©«mmT**A 1 $^c«A 1 €r 

[0 12 3] (*ifi0»J9) *fg0^&|lifiLTJg^Sn;tCMOSlHlSS^ili3!lgB«7i77^'f y 

[0 12 4] ^<DmUm%^mtLX\t. t*5^^;<J^^, y'>^^)liJ^^. -ZfuV::.^^ 

;^cC<i:;5^^if ^n^(D—m^ m i 2 . bii 3 1 4 tc^-r. 

[0 12 5] la 1 2 (A) HA•-y:^;^^]>t^:r-37-efeO. :*:#:2 0 0 1, ili^A:^gK 
2 0 0 2, ^^§152 0 0 3, =^^-/}<- H 2 0 0 4^^-^tr. 

[0 12 6] lai 2 (B) «t*5^:<J-;^^^-CfeO, *#:2 10 1, ^S^gP 2 10 2, 
A:'3g|52 10 3, Jif^X-l" y^2 10 4, A>y7^<J-2 10 5, SffegP2 1 0 

[0 12 7] El 2 (C) ti^AW;U:3>tr:x-r$' (^:— t:*;m >t!i-^) TS&O, 
#:2 2 0 1. ;^7^^gB2 2 0 2, ^^|lg|52 2 0 3, J^lf^T.-l' >>5^2 2 0 4, ^S^g|52 2 0 
5^Sr-^tr. 

[0 12 8] E 1 2 (D) it^f-^Jim'T-i xyKTS&O, 3(s:<*:2 3 0 1, ^^g|52 3 
0 2, T— ASP2 3 0 3^*-&tJ. 

[0 12 9] El 2 (E) «yPi^^i^^£:i3SbU^ciB®«^i*: (U^T, IBglJK^^tPf «r 
fflt^-Syi/-- V— T^O, 2*^{*:2 4 0 1, *^gB2 4 0 2, 7> fcf— ;^gi5 2 4 0 3 , I3^«« 
<ifi2 4 0 4, glf^;^-<'>5^2 4 0 5^^^t^o ;5:*3, V-tilB^(^^*<h LTD 

VD(Digtial Versatile Disc), CD^SrfflVi, W^ffi^-^lijJili^ 

[0 13 0] El 1 2 (F) \ty'':y^)ltiy^^X$>0. ^i^2 5 0 1 , 2 5 0 2, m 

BBgI52 5 0 3, ^f^7>-r >y^2 5 0 4, ^^gU (E^Lt^CV^) m^^tSo 

[0 13 1] lai 3 (A) ityn>hmzfai^3L^^-X$>r). tSi*^S2 6 0 1, 7.i7 
•J->2 6 0 2^^^tSo 

[0 13 2] m 1 3 (B) ti'J TiyyPi^iil'iS'-'e^O, 2^^l!:2 7 0 1, SS^t^B 2 7 
02, ^7-2 7 0 3, U— >2 7 0 4llS^O. 

[0 13 3] fjiii. mi 3 (C) «, El 3 (A) Rt; ^El 3 (B) ffl-^Slt -SSStSIl 
2 6 0 1, 2 7 0 2 <Z)«jji(D-0»J^^UfcE-Cc&-5. tk^mm 2601, 2702«, :Jt 
ag7t^?^2 8 0 1, 5^—2 8 0 2, 2804~2806. y^T ^ O-f >y S ^— 2 8 0 



3, •f^)X2^2 8 0 7, ?KS^*^g2 8 0 8, &t§^«2 8 0 9, 1Sl^%^^2 8 1 0 
TMfife^ns. tftl*3fe^«2 8 1 0«, SI*^>X^^tJ7t^5^T«l^$nS. **M«aJ 

to 1 3 4] Sfc, ^13 (D) «, Bl 1 3 (C) ^\Ziin^%m.%^fh2 8 0 1 W^ii 
©-^^^bfcSTfeS. 2|s^Jfi«ajTtt, %mt^^ 2 8 0 1 U 7 Ix-^^- 2 8 1 1 , 
>ti!g2 8 12, V>X7U^ 2 8 1 3, 2 8 1 4, m%'^mm^2 815, m7tU>X2 
8 1 6T'«lfi£$tl2>o mi 3 (D) {c^L/fc^il316#,3^ti-0>J-e^^T1#l3K^$ 

[0 13 5] rcfcL, mi S t^^bfeyavx^^-tCjol^Ttl, Mj^^cDm^Tt^M 

[0136] El 1 4 (A) \tm^mM-^^ 0 , 3 0 0 1 H^^ffl/^^^JU, 3 0 0 2 \t.mV^ 
^^fflZ-^^JL-S 0 0 1 <i:Sf^fflA°^-;U3 0 0 2 tm^m^Z 0 0 3 tC*5 
tiXtgi^SnTt/^-?), tgii^g|53 0 0 3 l^IiStt-g), ^^ffl/1^;i/3 0 0 1 <Z)^^gB3 0 0 4 
3{)i^tte.nTVi^®<!ifilf^ffiA-:^i;U3 0 0 2<D^Yf^—^ 0 0 6 *«SS:tt ?>nTViSiS<h© 

^ise«, ^mzmx^zLtffi-c^^. $e>tc, ^^^1:^31$ 3 005, isf^^-3 0 0 6, 

maiX'f ^y5^3 0 0 7, ^^A:^SP3 0 0 8«:^LTViS. 
[0 13 7] ai 4 (B) tiSI^M -e*0, 2^#:3 0 0 1, *^gP3 0 0 

2, 3 0 0 3, |Sife«i<*:3 0 0 4, i*f^X-f >>5" 3 0 0 5 , T >-r:^ 3 0 0 6 ^€r#tJ. 

[0 13 8] m I 4 (c) «7^^xyu-r-e*o, ^w-z i o i, 3^Jt-&3 102, 

nMi 0^ >^&.± in\z3 o-(>^&.±) (Dy"^ x:fu-(\z\imm-^$>^o 
[0 139] &.±<Dmiz. :^^m<Dmmm.mi^mtbx!K<. $>ib^^^m(Dm^^m\zm 

[0 14 0] 

[mm<D^^] :$i^mi)m^-r^i&i&tfimm^m^^rcmf^(Di'^mtimizjiD. 7^^^ 

to 1 4 1] jii^Hi5(7)y-XIEi^<7)iSta^;*c'tilc(ST$-ti:^^<hOT^?>feJ?>, MXii. 
^JfSL'^ -5. 
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